Background: There has been a rapid increase in research on the use of virtual reality (VR) and gaming technology as a complementary tool in exercise and rehabilitation in the elderly population. Although a few recent studies have evaluated their efficacy, there is currently no in-depth description and discussion of different game technologies, physical functions targeted, and safety issues related to older adults playing exergames. Objectives: This integrative review provides an overview of the technologies and games used, progression, safety measurements and associated adverse events, adherence to exergaming, outcome measures used, and their effect on physical function. Methods: We undertook systematic searches of SCOPUS and PubMed databases. Key search terms included "game", "exercise", and "aged", and were adapted to each database. To be included, studies had to involve older adults aged 65 years or above, have a pre-post training or intervention design, include ICT-implemented games with weight-bearing exercises, and have outcome measures that included physical activity variables and/or clinical tests of physical function. Results: Sixty studies fulfilled the inclusion criteria. The studies had a broad range of aims and intervention designs and mostly focused on community-dwelling healthy older adults. The majority of the studies used commercially available gaming technologies that targeted a number of different physical functions. Most studies reported that they had used some form of safety measure during intervention. None of the studies reported serious adverse events. However, only 21 studies (35%) reported on whether adverse events occurred. Twenty-four studies reported on adherence, but only seven studies (12%) compared adherence to exergaming with other forms of exercise. Clinical measures of balance were the most frequently used outcome measures. PEDro scores indicated that most studies had several methodological problems, with only 4 studies fulfilling 6 or more criteria out of 10. Several studies found positive effects of exergaming on balance and gait, while none reported negative effects. 2 function in older adults, with few reported adverse events. As there is large variability between studies in terms of intervention protocols and outcome measures, as well as several methodological limitations, recommendations for both practice and further research are provided in order to successfully establish exergames as an exercise and rehabilitation tool for older adults.
Introduction
During the last decade, there has been a rapid increase in research on the use of virtual reality (VR) and gaming technology in the elderly population (1, 2) . Exercise through video games, socalled exergames, is used progressively more to increase physical activity and improve health and physical function in older adults (1, (3) (4) (5) , and there is growing interest in using exergames as a potential rehabilitation tool to facilitate specific exercises in different clinical groups (6) (7) (8) . Studies suggest that exergaming promotes improvements in mobility (9, 10) , muscular strength of the lower limbs (11) , balance control (2, 12, 13) , and cognition (14) in older adults.
In line with this increased research interest, several reviews on exergaming have recently appeared. A Cochrane review from Laver and colleagues (8) evaluated the effects of VR and interactive video gaming in stroke rehabilitation. The authors concluded that exergaming is a promising rehabilitation approach for stroke recovery. Furthermore, few adverse events were reported across studies, and those that were reported (transient dizziness, headache, pain) were mild, indicating that the interventions were relatively safe for this patient population. However, interventions varied greatly with regards to which technology and games were used, leading to uncertainty about which characteristics of the interventions, such as technology, game consoles and game activity, may have been most important.
Similarly, Barry and colleagues (15) evaluated the evidence for the safety, feasibility, and effectiveness of exergaming as a rehabilitation tool in people with Parkinson's disease. They commented that commercial exergames that required fast decision making and rapid movements to avoid virtual obstacles, might be too difficult to use for many patient populations. Furthermore, only regard to methodology. However, previous reviews have mainly been systematic, focusing on the effect of exergaming, often in specific patient groups, and typically with few included studies. Also missing is an extensive overview of the technologies and games used in interventions with older adults, safety measurements and associated adverse events, adherence to exergames compared to other forms of exercise, and how game features may influence effectiveness. If exergames are to be employed safely and effectively as an exercise and rehabilitation tool for senior citizens there is a need to obtain not only evidence about efficacy and effectiveness, but also a broader understanding of the potential usefulness as a training tool, as well as the qualities of the commercial games and gaming consoles that are being used.
The aim of the current paper is to fill these gaps by providing a systematic overview, indepth description, and discussion of the literature on exergames used for the elderly population, including the different game technologies, physical functions targeted, and safety issues related to older adults playing exergames. Specifically, the following research questions will be addressed using an integrative review approach: (1) which game technologies and exergames have been used in studies with older adults, which games provided exercise progression, and how was the adherence to the exergaming exercise? (2) What safety measures were used and have adverse events been reported? (3) Which physical functions have been targeted, and which outcome measures have been used? (4) Was there a change in physical function following exergame intervention?
Methods

Search strategy and selection criteria
A systematic literature search was performed with a preplanned review protocol specifying inclusion and exclusion criteria for the revealed studies and subsequent data analysis. Only original research, peer-reviewed, English-language studies were considered, excluding review articles and short conference abstracts. Inclusion criteria were as follows: 1) median or mean age of the study sample(s) had to be 65 years or above; 2) the study had to have an intervention design with pre-and post-measurements; 3) ICT-implemented games had to include weight-bearing exercises; and 4) outcome measures had to include physical activity variables and/or clinical tests of physical function.
Papers were excluded when exercises were limited to the upper extremities, wheelchair activities, or cognitive function only. 
Selection process
Prior to the extraction of data, two reviewers assessed a random sample of 50 studies to ensure that the selection criteria were unambiguous. All identified records were screened for duplicates and nonEnglish papers by the first author. The abstracts of the remaining records were each screened independently by two reviewers and in case of uncertainty or disagreement, the paper was screened in full-text. Subsequently, included studies were each independently assessed in full-text by two reviewers. Disagreement about eligibility of a study was resolved by a third reviewer's assessment of the study.
Data extraction
Data from included studies were extracted using a custom-made, pre-piloted electronic form using Microsoft Excel 2010. Data on study design, participants, interventions, games and game technologies, outcome variables, and study findings were extracted. Details relating to the interventions included: intervention setting; length, frequency, and duration of intervention; and time of testing. Details relating to the games and game technologies included: game system; exercises and exercise order; game progression during intervention; safety measures to prevent falls; and adverse events.
Data analysis
For the purpose of this review, physical function refers to any physical performance or patientreported outcome (e.g. balance, gait, quality-of-life) that is self-reported, observed, and/or objectively tested. Furthermore, game exercises were divided into categories based on which activity they targeted. Sport games such as bowling and golf were classified as a separate subgroup in accordance with the definitions in Nintendo Wii Fit games (29). In sum, the categories included:
balance, strength training, aerobic exercise, flexibility, dance, yoga, walking/stepping, and general sports. Study design is reported based on information from the papers and classified as experimental studies with or without random allocation, or analytical observational studies such as case-control and cohort studies. Regarding classification of outcome variables, physical tests refer to all clinical and objective tests of e.g. mobility, strength, and flexibility. Regarding intervention effect, we selected the studies that compared exergaming against at least one other active control group for analysis. Two reviewers independently assessed the methodological quality of these studies using the 10-point PEDro checklist (30, 31) . Incongruities between the two reviewers were discussed and resolved by consensus. 
Results
The results are presented in the subsequent sections: study selection, characteristics of the included studies and participants, gaming intervention, adherence, safety measures, outcome measures, and exergaming effects. Figure 1 illustrates the flow of papers through the review process. 
Study selection
Study characteristics
Of the 60 included studies, the majority (53, >85%) were published between 2011 and February 2015, while the oldest published study was from 2007, reflecting that research on exergaming is a young field of science with rapidly increasing activity. The primary aim of the reviewed studies was to evaluate the potential effect of gaming/VR exercise on balance, either alone (9, 12, (32) (33) (34) (35) (36) (37) (38) (39) (40) (41) (42) (43) (44) (45) (46) , in combination with other physical abilities such as strength or mobility (11, 13, (47) (48) (49) (50) (51) , or in combination with falls or fear of falling, cognition, quality of life, or user experience (52) (53) (54) (55) (56) (57) (58) (59) (60) (61) (62) . Seven studies investigated the effect of gaming/VR exercise on gait parameters (63) (64) (65) (66) (67) (68) (69) , and six studies examined the effectiveness with regard to different physical functions and associated fall risk (10, (70) (71) (72) (73) (74) . The remaining 12 studies investigated the feasibility of using gaming/VR exercise to increase physical activity in healthy older adults (75) (76) (77) (78) (79) , in hospitalized older adults (80, 81) , or in a patient population (82) (83) (84) (85) (86) .
This broad range in study aims was reflected in the study designs as well. As can be seen in Table 1 , 33 studies used an experimental design with either random or non-random allocation. The remaining studies were single group intervention studies, case-control studies, single group repeated measures studies, single group feasibility studies, prospective cohort studies, or mixed methods studies. The last five studies were case reports (see Table 1 for references). The gaming interventions were carried out either in a clinical setting, in a laboratory setting, or at home. How participants performed the exercises differed between studies and could consist of group exercises, exercising in pairs, or individual exercises (see Table 2 for details). In one study, Table 2 for references). The interaction time with each game within the intervention period was extremely variable.
Across the included studies, the length of the VR intervention ranged from 1 to 24 weeks, with a median of 8 (mean: 8.2 ± 4.7) weeks. The frequency of the intervention ranged from 1 to 7 times per week, with a median of 3 (mean: 2.8 ± 1.3), and a median duration of each session of 32.5 (mean:
40.9 ± 20.0) minutes with a range of 15 to 120 minutes. Two studies reported that length of intervention was determined by either the individual participant's physical therapy treatment (49), or phase of dopaminergic medication (85). Three studies did not report on intervention frequency (49, 51, 62) , and three studies did not report on intervention duration (44, 62, 79) . Finally, one study had optional duration (60), and one study had self-regulated duration and frequency of each exercise session (71).
Participant characteristics
Mean participant age across the 60 studies was 76.1 (±6.7) years, with a range of 44 to 98 years.
Except for one study that included only female participants (75) , all studies included both genders, with a higher average number of female participants (66.2%). Excluding the case-reports, the sample size varied between 6 and 104 participants, with a median of 25 participants.
As can be seen in Table 3 , the majority of participants in the included studies were older adults who were community-dwelling or living in retirement homes, nursing homes, or senior living centers. The remaining studies included different patient groups living at home, in nursing or retirement homes, or in-hospital patients, either as the only study sample or in combination with healthy older adults ( Table 3) . (33, 59) . Five of the custom-designed games targeted walking and stepping movements and used either a treadmill with a VR simulation (63, 64, 68) , the Xavix Measured
Step System (The Xavix Measured
Step System, SPECTRUM9000MB-500system, UIS Co., Japan) (41), or developed Kinect camera (79) . Finally, one study targeted strength with fast sit-to-stand movements using a set of uni-axial force plates, so called lower limb power rehabilitation (67) . The distribution of game technologies used across publication years is displayed in Figure 2 . As with the game technology used, there was a wide variety in exercise games. For the 35 studies using Nintendo Wii, two studies used only the Wii Sports bowling game (34, 55) , while the remaining 33 studies used two or more games during the intervention. Furthermore, 11 of the Nintendo Wii studies used games that targeted balance only (11, 35, 37, 42-44, 47, 57, 58, 73, 82) , while 16 used a combination of games that targeted different physical functions in addition to balance, such as strength, endurance, and mobility (10, 13, 32, 40, 45, 49, 52, 56, 60, 69, 70, 74, 77, 80, 81, 86) . For those studies that did not utilize Nintendo Wii, only three studies (51, 79, 84) aimed to have an effect on more than one physical function. As can be seen in Table 4 , the studies utilizing commercially available exergames targeted a wide variety of physical functions and activities, with balance being the main target of improvement (see Table 4 for references). For the custom-designed games three functions were mainly targeted; balance (9, 33, 36, 38, 39, 46, 54, 59, 61) , walking/stepping (41, 51, (62) (63) (64) 68) , and strength (67, 79). 
Exercise progression
Thirty-two studies reported that they applied some kind of exercise progression during the intervention. The progression varied from increasing exercise duration (45, 77) (53, 69, 72) , and/or manipulating speed, orientation, size, frequency or shape of obstacles on the screen (33, 45, 59, 60, 63-68, 76, 78) . Two studies reported not having any form of progression during the intervention (56, 86) , while the remaining twenty-six studies did not report whether progression mechanisms were implemented during the intervention.
Adherence
Six of the included studies did not report the number of participants that completed the study (36, 38, 51, 53, 54, 69 
Safety measures and adverse events
Forty-two studies reported that a safety measure was applied during the intervention. Of these, three interventions were conducted in a home environment (52, 83, 84) , while the others were performed in a laboratory setting or at a rehabilitation or community center (10- Regarding adverse events, only 21 of the 60 included studies (<35%) reported whether adverse events occurred in the course of the intervention period. None of the studies reported any serious adverse events during the intervention, but four studies informed about adverse events occurring outside the intervention. In these four studies participants either withdrew with complaints about pain or discomfort after playing (76, 81, 83) , or had a fall between the initial screening session and the first group exercise session (58).
Outcome measures
As can be seen in Table 5 13 falling, quality of life (QoL), and motivational questionnaires have been utilized as well. In addition to a wide variety of outcomes, there were also variations within measures based on differences in study protocols across the included studies.
With respect to assessment schedule, outcome measurements were typically performed at baseline and immediately after or shortly following the intervention. Four studies had a time interval until post-test follow-up of less than 6 weeks (41, 56, 63, 80) . Only two studies involved longer follow-up, one at six months post intervention (84) and one at nine months post-initial assessments (38). 
Methodological quality
Of the 29 studies that used a RCT or pre-posttest design, 21 studies included an exercise control intervention (9, 13, 32, 33, 38, 43, 44, 47, 49, 53, 55, 57, 60, 64, 65, 67, 69, 72, 73, 80, 81) . The methodological quality of these 21 studies according to the PEDro classification scale is presented in Table 6 . The PEDro scores show that most of the studies had several methodological weaknesses, with only four studies achieving more than 5 of the 10 criteria (33, 38, 64, 81) . Most studies fulfilled the criteria "random allocation" and "point estimates and variability". In approximately half of the studies, "baseline comparability", "key outcomes", and "between group comparisons" were fulfilled.
In contrast, only six studies used blinded assessors (33, 38, 64, 73, 80, 81) . Furthermore, "concealed allocation" was fulfilled in six studies only (13, 33, 38, 64, 65, 81) , and "intention to treat analysis" in three studies only (32, 49, 81) . None of the 21 studies could achieve a perfect score of 10 as the nature of the intervention (exercise) precludes blinding of the participants and the therapists.
Changes in physical function
None of the studies that compared an exergaming group with an active control group reported any negative effect of exergaming (see Table 6 ). In seven studies, no between-group effects were
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reported (32, 44, 55, 60, 67, 72, 80) , and five studies had no observed differences between the exergaming and active control groups (9, 13, 49, 57, 73 Finally, patient-reported outcome measures indicated less fear of falling in one study only (38) , and improved scores on the Activity-specific Balance Confidence scale in another (33) . The study by Duque et al. (38) was the only one reporting on fall incidence, which was significantly lower in the exergaming group than in the exercise control group nine months after initial assessments.
Discussion
The current integrative review aimed to provide an overview of the use of exergaming/VR games, and to explore whether this technology is a safe and effective exercise and rehabilitation tool for 
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found an effect of improved balance and gait parameters, and one study reported improvement in incidence of falls.
Game technologies and exergames
The review revealed a variety of game technologies and exergames being used. The Nintendo Wii console was the most frequently used, with variations depending on the package and accessories used. However, other commercial game consoles such as the Xbox 360 with Kinect and PlayStation II with EyeToy have been brought into play in recent years. Even though most studies have used games that are available on commercial consoles, several custom-designed consoles and games have also been utilized. However, these latter exergames tend to be characterized by fairly simple designs and exercises. Some of the custom-designed systems, such as the Balance Rehabilitation Unit, require specific training before implementation, have a high cost compared to commercial systems, and depend on access to sufficient playing space and safety accessories. In addition, custom-designed games are usually employed by a single research group only. Although exergaming technology developed within the context of research addresses several of the problems that commercial exergames represent for an older age group, it remains to be seen to what extent these customdesigned systems can be widely disseminated.
Although several of the exergames were found to have a positive effect on balance and gait parameters among older adults, we know from previous research (22, 87) that some games are rather demanding in terms of game interfaces that can be colorful, visually busy, and accompanied by unsuitable music, noises, and running commentary. To ensure that exergames reach the same acceptance as other exercise tools and methods, the games need to offer accessible and enjoyable activities for older adults in the same manner as more traditional forms of exercise. This might be important to consider when implementing or testing certain exergames in the elderly population.
However, it will still be a challenge to find the most suitable exergame for older adults as they are a heterogeneous group, and physical and mental health status should be taken into consideration before implementing exergames as an exercise or rehabilitation tool.
About half of the included studies in this review reported having some kind of progression in exercise during the intervention. However, how progression was attained differed between studies, ranging from increasing the difficulty of the game to adding additional cognitive challenges or based on their current performance (23) . The use of implemented standardized tests that have to be performed in regular intervals may also provide individual adjustments in loading and difficulty level.
The games should set clear goals and both record and display progression so that the users feel that they are achieving their goals and managing to improve their physical function.
As exergames are typically reported to be fun and motivating, it has been claimed that they may increase adherence and compliance to exercise. Nonetheless, this has rarely been examined quantitatively and compared with appropriate control groups. Studies included in the current review generally revealed high attendance to exergaming. However, as most of the studies were conducted in a laboratory or clinical setting with supervision, there is little evidence to conclude that exergaming in general provides better adherence than standard exercise. Even though Miller et al. play together remotely through the internet without both players needing to be at the same location. However, the social aspects of exergaming and how these might influence adherence have not been studied thoroughly. Furthermore, even though the multi-player option is generally perceived as social and fun, we lack empirical data about whether playing together remotely is an equally enjoyable possibility as actually being in the same room.
Safety measures and adverse events
There is only limited evidence available to assess whether exergaming is safe for older adults as only one third of the studies included in this review presented information regarding the occurrence of adverse events during the interventions. The few adverse events that were reported ranged from mild discomfort to musculoskeletal pain and none of the studies reported any serious adverse events during exergaming, suggesting that exergaming interventions might be safe for older adults.
However, most studies were conducted in a laboratory, rehabilitation, or community center setting and applied extra safety measures such as supervision, walking frames, or gait belts. One of the potential benefits of exergaming interventions is that they can be administered at home as individual exercise. Home-based exercise has been shown to be effective in reducing mortality, injuries, and falls, as well as being more cost-effective than other interventions (27, 89) . However, few studies 
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have assessed the safety of administering exergaming in the homes of older adults. In the current review, the five studies with a home-based intervention reported that there were no adverse events during the exergaming intervention (52, 70, 78, 84, 90) . However, as some of the latter studies applied extra safety measures and generally had few participants, it is premature to conclude that exergaming is equally safe as other, more conventional forms of home-based exercise.
Importantly, half of the 60 studies we reviewed used the Nintendo Wii and Wii fit balance board, and an additional six studies used pressure mats or force platforms. Both the Wii fit balance board and the step mat for DDR are elevated platforms that the player has to stand on in order to perform the exercises. They may therefore present a risk of tripping and falling, particularly when attention is focused on the television screen. Newer commercial exergaming systems such as the Microsoft Kinect do not require the player to stand on an elevated surface, and may therefore provide a safer alternative of exergaming for older adults. However, at the moment few studies have been published on these newer commercial systems, so the improved safety aspect of these games remains to be established.
Measures of physical function
Studies on exergaming for older adults have focused on a wide range of physical functions, but the most common focus has been to establish whether exergaming has an effect on balance.
The general recommendations to stay active and healthy for adults above 65 years are to carry out moderate-intensity aerobic physical activity, in addition to balance and strength training (28). However, only a few studies using commercially available exergames, and none of the customdesigned games, have used games that target more than one physical function. Future studies should include games that target multiple physical functions in order to establish the extent to which exergaming can contribute to keeping older adults active and healthy.
Finally, the plethora of different assessment tests and outcome measures makes it difficult to do a comprehensive meta-analysis on the effectiveness of exergaming. This will be further discussed below.
Changes in physical function
The studies that compared exergame-based training with other exercise programs found that exergames showed comparable or slightly better changes in physical function in several outcome measures. Interestingly, none of the studies included in this review showed a negative effect of exergaming when compared to other exercise interventions. This might indicate that exergaming is an effective alternative to conventional exercise or rehabilitation for older adults. Nevertheless, a
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generalized conclusion must be regarded with caution as only two of the included studies had a longterm follow-up of at least six months. However, the results of both these studies are encouraging.
Duque et al. (38) reported a significant improvement in limits of stability as well as in the incidence of falls and in levels of fear of falling nine months after initial assessment. In addition, Flynn et al. (84) found a sustained or improved function for all outcome measures in their case report at six-month follow-up.
Another point to be taken into consideration is that positive effects were often limited to specific functions trained during exergaming, without generalizing to other functions not specifically trained. In addition, it should be noted that in some studies reporting improvements in favor of the exergame group, participants took part in additional balance and strength exercises (43, 64, 65) .
Finally, these results are mostly obtained from fairly healthy, community-dwelling older adults as most samples were based on convenience sampling rather than strictly population samples. Hence, generalizability of results to community-dwelling older people in general and at-risk groups in particular may be problematic and requires further investigation.
Results regarding the methodological quality indicated a general lack of concealed allocation and use of intention-to-treat analysis in most of the included studies. Only four of 21 studies attained a score of 6 or above (of 10) on the PEDro scale. As a consequence, this restricts the capacity of these studies to generate reliable evidence regarding the effectiveness of exergame interventions.
Previously published reviews on exergaming/ VR-interventions report similar problems (5, 16, 19, 88 ).
Strengths and limitations
The main strength of this review lies in its extensive search strategy, covering a broad range of search terms and databases in the fields of medicine, social sciences, health care, and technology. This systematic and multidisciplinary approach is also reflected in the inclusion of all types of pre-post intervention studies, regardless of research design. Another strength is the use of the PEDro scale to evaluate the methodological quality of studies that compared exergaming against at least one other active control group in order to investigate the potential effect of exergaming.
Nevertheless, there are some limitations to our review. First of all, although we conducted an extensive search, it was not complete in the sense that we limited our search to original research with a pre-post intervention and English language publications only. Furthermore, aspects such as social potential and user perspectives were not included in this review as they fell outside the main objective. However, these aspects have relevance for long-term engagement in exergaming (cf. 91) and should be included in future research.
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Recommendations and conclusion
In general, exergames show good potential as an exercise or rehabilitation tool for older adults. It is encouraging to note that only a few studies reported on, relatively mild, adverse events and that all studies reported exergaming to be as effective as or more effective than conventional forms of exercise. Based on the findings in the current review, we provide the following recommendations for both research and practice to successfully establish exergames as an exercise and rehabilitation tool for older adults.
1) Exergames need to be personalized to goals and performance level
A "one-size fits all" approach is not the best solution to engage older adults in exergaming. Before implementing an exergame in a home, community center, or rehabilitation center, the needs, wishes, and motivation of the intended user should be assessed, for example by use of focus interviews, workshops or user-centered design methods, and further taken into account to increase engagement in the exergame. Progression should be ensured by automatically adapting the level of challenge (difficulty and load) to the current performance level, making games more challenging when the user achieves consistently good performance and less challenging when performance drops.
2) Exergames should address multiple physical functions when used as an exercise tool
Future studies should include games that can target multiple physical functions to establish the extent to which exergaming can contribute to keeping older adults active and healthy. New technologies such as the Microsoft Kinect have the potential to incorporate complex and continually adaptive exercises requiring specific movements and track the extent to which these movements are indeed performed by the players. By way of example, exergames that only require an individual to repeatedly reach for an object do not exploit this potential and therefore, do not utilize the full potential of exergaming as an exercise and rehabilitation tool.
3) Exergames need to be safe for players without the need for additional safety measures
If exergames are to be used by healthy older adults at home, in frail older adults, or in older adults with an acquired disease, the safety of playing needs to be established more firmly. Ideally, no extra equipment such as harnesses and frames should be required in order to play. However, for frail older adults a walking aid can be useful in the initial phase of playing exergames. To establish safety, objective and subjective measures of this should be reported, as well as the participants' ability to play the games. older adults more socially active and less isolated.
4) Adherence to exergaming should be included in study methods
5) Studies with longer follow-up should be conducted to establish long-term effects
To establish the long-term exercise effect of exergaming, we recommend that randomized controlled trials should be conducted with a longer follow-up, including larger group sizes, follow-up assessments, and more standardized protocols and outcome measures.
Exergaming has great potential to become a crucial part of future personalized medical technology and a significant tool for health professionals such as physiotherapists and occupational therapists.
This requires the use of appropriate games that are tailored specifically to older adults, provide personalized exercises based on each individual's needs, and ensure long term follow-up.
Furthermore, as many elderly increasingly become tied to their homes with age and disease, they are at risk of decreasing levels of social and physical activity, as well as increased isolation. In these situations, exergames have the potential not only to be a fun and motivating way to exercise, but also to engage older adults in social activities. In order to realize the full potential of exergaming as an exercise and rehabilitation tool for older adults, research is needed to establish whether the games are safe, which technology to use for which purpose, how to ensure ease of use for the older adults, and how to achieve long-term adherence to the games. 
